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* © m h 

tlRM^cS?**^ h^L < li&ftfctry b£#*, y h^=L<; li 

%l*#V>m®m 2 Xli 3 rHieUl^ffiiSflffo 
6. fflEfcHSS© 2 0-100 «?5^7>X7* ? h S n*HM*<3|SIHW 4 X 

^?^XI±+wu^>El£te?*o*-*-*C*** St^coffiEB^ 1 Xti2EEttO 



1f^¥7-502510 (2) 

-N, N, N-MJif^r^^9i (DOTMA) ; i? t *>Ui>* ? 9 t*> 
^T>t-^A7sr-fK(DDAB) ; 1* 2 - >»* U n - 3 - < h 
M j< :MUT>=&^*) 7D^-> CDOTAP) ; ij i/^^t^7 T f i^^-XJ' 
/-*7i > (L-PE) ; \J*<rTu4 f\s**? T*i>)l2~? J I V < 
DOPE) ;&tf=JL,*-^o-/t(Chol) fr£/j;*ef: < ££iai*n*;J!£Jf £^ 
frJlJ*©iEIffi9S 2 JbM I 0 ©H-Tttfr 1 ^S^tt© ffi fitful B 

-fof-» tf JU) -N, N, N-MJif^7>*-0A (DOTMA) ; 
jrYo*J/-3- ( |- iJ / f^T^— T'n/O' CDOTAP) : Zitf, M 

-)VTi^ (DOPE) t> N fl-2,3-v>^ U-< o^^) T^a tT/U} - N, N, 
N- h l Jif/l>7>t-7^ (DOTMA) ; ^ j< 7 f=;/JUT > ^ 

9A7P7^F (DDAB) ; 1, 2 -ytUt-Tot^- 3 - ( h 'J /^JL-T 
>tzt) (DOTAP) ; iJi/-M^7r^^-i^;- 

^ti> (l-pe) A^^^»j;f3aiun^BWt*#tfW*©ieia»r2^i 

J-ilTi's (DOPE) tN [1-2.3-^* U -To* 7*a tf^U] -N, N, 
N-h'Jif^7>^^i, C DOTMA) , XI* (b) ^ y ^JU y** ? ^-r-> 
ji7>=&^^/,7dt< K (DDAB) t^Xfn-;k #eD*&ffi5& 



ft J : ] I : 2 CD^ODNA (7^?a?*7i.) SfNK * ^ttffiK ( 

1 8. lftlS^»r> 'J ->r < >r7 u- /.(C-f > h o>A<fr^ Ltt^lttfO 

eia^ i TbS i 6 oi^n^ i riie«5t©i(aRRiai 0 

2 0. |iJ3aDNAK?iJ^fitJ8d^-r> f J --r >^7l^-A©3 ' a!HrS:7&<5 
Oho >£*t;»Jfc£DRIS* I 7bM 1 6 <0^m 1 7SKm©ffifiS5ftl 0 

2 4. ^EKtettttkafesEWJtiaffi^^^? ^^wwftit ccftr) 

2 6. HS£i--^> 1 J -f^^7 U-A^fff±®t h C FTRiSiK^^^T 
RUSH I J!il2 4JR©L-m^ 1 £Sa«©l£|£ft!o 



m m m 

nfo&mmm.mn&&^ y ? ? ? y*mt&m& ccftr) 



HI 

CFTRa^^-li, ILlitfe&l* 7 q 3 LCUfcBU ? n - Wb3 ntl> 7; 

T^o zn*<DISStt, tmSIC FTRHsAitfr^-Ctransgene) fi&J&Rj^ F^E 
FTR£Ai*fc?-0)2£mii, CF*&E£iEfctA<*r*4. Lrfr«U £££-C 



3ffi¥7-502510 O) 
©ttifeKfcitiHttsc FTR^Aae-^ioaai*, cpcDi9jiw£fb*wi¥*T 

CF&S©*ISKfcl*Tl£?irffc*ft, ^nii. IH£S&tfg#M*CFTR£ 

ivo Cttfl-W) tt*K^«Ei*Lr#fc e e* vivo ttHiKtt, ScDDNAXJilftfv 
-A(itea^4l^DNA^«fc in vitro TfcBl)&£ h ^ >X7 * - / - V ■ > 

ur % ^fflajcsawf^s-ffiraiA-riwi c"« vivo" ^jn 

■Cfe^ct, iK.ft^h^Ofrir^ t, in vitro -C*flFnJter**C.t. 

4>^«Tfc3 G ejt vivo it£?-i£llF©gfttt. COflfafC, W^fiUhcrO^^x 
|±. U J> a*? j ?*-<=J:3S*llfcEB:ftTfc*» e* vivo ttJRtclitt 

A**lfc«te^«M6li, *0»tt34Kja»L,T?E«ttit«fcnrU*5, ex viv 

*tt^ 0 in vivo (f*rW) itic^A^S^^^^itai^SftoOTti^lfttt 
£?#SBT£0 ; tffi?LKi^©IJfffli, ex vivo ft«<£^£©jai^W-CI±ttt^ 



< ^ii^mntK 'J ^V-A^r^^^^iicDSIj^^. 1#3t O «ltftS tote 

T. "OttJIj^in vivo JH5-T-teJfflC*i(^5 'J tfV-A^f* h7>^7*?-> 3 

fiAjHE-pCin vivo %5.f±. ffiAaiE^fOWiteJjfc^ffiBtllgW^aA. 191*. 
lf»ODNAXIiDNA-»-ft^ttiJ >K V - A fc£ ft35E^$^ 
^KliMft^Ai:, 3?l±7fr3EJfIlHacDeit vivo h -5 >X7*£ £/ 3 >St>'-t£D 
f*OMAi:t«S*iTl^: 0 ia^W^ite^aSitWifili, -«tl, in vivo 

i= *; 5 W ac//xiii£?Ji^oa AitK^aaoi^^tk Ltl^: 0 
^o#Aite^^>5&aftv c i t) &mvk\z\i -r,temo>m\~&^^xmnti 

^flST* 6 C F ».*rz t,T, ^ftH^S!£ffiOin»UK^««l < « 
ctsr^^^icffli^niwi^-cs^o CF.f,fi:i'(^f[fioat*<IER*c 

^ - >> 3 c FM^fc<j-4?#iiii.«'ar^±tn«'r5ftA^W!** 



RJtfflS!=T>3'?*i'*HfiiJttK (CFTR) Kf«3E4*tt 

o s - 7 Mscfc-i^c FTR©-jatt»afc*fciffjsanT^*. -J ^ ? cric 

h)^, hfature (1990) 347:358-363 ^ tf?* ^ ^ - (Gregory) Nature C1890) 
347:382-386 HtU 7 ? i/^T ■> -< JU^^j ^ -^ffi t ^fcJ»«H e L a ttJftl^te 

7* U tfi^CBnghem) Am. J.Med. Sci. (1389) 298:278-281 14, "JfKv-At" 
t ? ^^fflt^- C AT*ifi^-IC i^T^XIit^in vivo h7^7i^^i: 

ersl. Clinical Resaerch (1991) 39: C**fi»> fc#R5^Ci:. 

ts J r.^ (Cananico) CI in. Res. (1991)39 ;2I9AJ£« ISf'? ^Bfl±£^i: 
teu-cCMV7ot-?-(; ( t4tha:- 1 fit h V 7*>- >-itfe^cD3£a*S5iE U 

*<^*^ti/^ c b^a^^is, ftffrtT 4 ?^? Kf^^itfe^A^OV^xBfu 

l»te^^W»ittefeJf«»IB^©#AOfc*oa«k0^ari, in vitro 
in vivo comj3~Z&.fr<bnrz C 7 y (Friedman n). C1989) Science, 244: 1 

: a— (Rosenberg) (199!) Cancer Research 5K18X &t* : 50 
7JS-5079S) : #U hcr^^/UX^?^ .Og^ii*- (n—tf > 7 a ^ K<»fl>en 
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leld)^. (1992) Cell, 68:143-155 : a-if>7 x/P K6> (1991) Science. 252: 
431-43-11 : Xli, 'J i< V -/,^*I^^Fl^'a=&-^-™x>/s>-9'-^^naiJS 
$JM/cSAj*feT-«*Ht (7 'J- K7'a (19&9K ffiffi ; ^ 'J 77" A £u (1989) A 
m. J.Med. Sci,. 298:278-28 1 ; ^MNabel) (1990) Science. 249; 1285-128 
3 ; vs^^^^CHazinski)^, (I99t> Am. J. Resp. Cel 1 Uolec. BioL , 4:2C6-209 ; 
7 > t t > ("Huang") , (I9B7), Proc. Natl. Acad. Scl.. USA. .64:7815-7855) ; U 
ttyYftnn, **<*>£i*ffti£^*-rjU«b<£)*S£ (0-(Wu>&U^-, (1988) 
J. Biol. Chen. .263:1 -IS21-l4S24)3t{±^<7>DN AIS^^ ^ 

(1990), lUdJ) ; ^7 * ^(WolfO^ (1930) Science. 247: [4.65-U68)*<* 
£i\t a £AitfcT^tt*^©lfit*a=Af4, «ifftttt»a©**fc*: <n~ 
tf>7x^K, (1092)WUi) ; o-^>7x^K^>, (1991), tfffi ; r'J^AS 
(1989). Btlffl : OK (1990). flfjffl : •ftC^-* (1991), ma!) . 

•7* 'J ^Z.^O-T^-T'CAm. J. Wed. Sci. (1989) 293:276-281 &tfCHoicai Resea 
rch (1991) 39 (fcl*»))(4* D N A <J 7 - i.ta-fr«©IM(H*rX[*a.*l^tt4© 
&3>^ Z^fffiOin vivo }- ; ?>^7 i ^3>^«lfeLtL^c bhitte 
^S^£<D*£s&ge*££>#I(i : 7>/-V > (Anderson)., Science (1992) 256:8 

P CT/U S 90/01515(7 * ^-(Feigner) (4. in vivo rffiWtiMMIff 

#£l-ffllt£ftTU* e BAiifS^£D3B0LI4, i£A*fi*tCl»«S*aT^5, PC 
T/U S 90/05993(7* U t4, ?E3L^ h 7 ? h<&l&8mX(4m f *rt£A 

©J*Oiffl%lfr^fntf«Efl&l3«IJ4ffiAitte^O»a*»* f:»OMCI&Ii^nT 
(r»4 B PCT/89/02469 P C 7/90/06997 14, ex vivo itfc^f&JS! Cffi] 

tt&n, -ma, i*pw o as r - t^ts ssBfl&ffl^tf >j y^tficjmaa 

A*{K^05fe5lf:ia^$nr^-& 0 PCTS9/I2109 {*, I^»l=ex vivo ift£^ 
*£JSFf=ffi!H* enTt**a PC TOO/12878 14. b ^ >7^7 t-ivb^i^fla^S.O' 
ex vivo l-7>^7t-^-^3> tffi b 5 >^ i> * — ^ O XOffiJi^ 

r=^X(Debs) £14, -x.T □ /jKfc&tf 'J 4? V -i^T J; 5^©^ ^ 



? ^ it >miL&£\%yFLXl^<, Am. Rev. flespir Dis (1987) 135:731-737#8S„ 

^?'<Hug) Sfcri^ 7 f h (Sleight) , Bioch in. Biophys. Acta. (1991) S097: 1-17 
: X h c? tr >#-(StraubinBer) Methods of Enzymology (1983), lOlg.. 5i 
2-527 £&m&Z. t a 

mm 

mmsiz, mvk&*®i&mmMmftftmv y?9? yxmmmn (cftr) 

J*!*. KtS» 14. DNACD-t >^XUT>^-tr>^ 
%t»fft*n*c Kf?mi±, 3>^h7?h £?t£fc]ll , a££in vivo TltA*?* 
y + -J~TZtz&iz\ + &teM.'zte&m£&ts* ^*«m±, — «r*^ feap**.* 

*i&i4ifftMe©iD vivo iite^i&*r:ffiffl*n4* 

0 I 14, ttBS^* (SI BSD'I D) i, DDAB ;3^fD-;i- (&7\ 
Choi) (1:1) ^7-At«^^fct hCFTRIfe^ (pZN3 2 

) zsv??* i KTsau^nfcv^x (iu i a„ i c&tfi e) tci^f^^M 
^frrowffi&^st^r* is i a. ics^iEit, sate., looigs 

i o o xQ3*jaa CfttffS) ^^^*^©*lf-ji]H-c«So 'J ns. 1 *t i 

t/tODDAB : Cho 1 (SUV) "C^^^p fif , »^+ 'J T - D N A£&(*f±, 
"a2Afi. pZN27:DDAB:ChoI 9 * >1imK + 

i- «j t A1« 4 er^nncD^^^f^o^rt^^-ro f»«^+ a t^rSc 

ttlli, 1 : 1 -t^DDAB : C h o 1 T*^fco BfW+f 5 K*[±, 



1 M«©DNAl:^Lt SnmolOF&'f^^^ll&K-C^^^o 1 0 0 u g^DNA 
-©T^Sn^ ( 5 0 - 7 0 96) rirf, f3tCATJJtt**7'D-7'tUTT^*U*^7 

<ft£$*ltt^ fl ^iI±.SE^fe<is Start ^^7 A 7 h^n^C t-Sr^UT 
CAT (^D7A7 j.Z3-;b7tf ^^7>X7i7--t?) 

W^^-^li. m^rt^in vivo fH>X7i? b^nt; t*r^Lrt^ 0 

2Bi4, fifMt^Aww++ 'jT0^tiaffl$n. mc at izw^y^-zft lx 

-f, OS L, -"Ob-cD . y ? ^ ^ ^ > K^^rt<L> < ? Q 7 r ■* S-mfe^Ttt 

13*3(4, pZN20©3>^F7?->3>^lt^io 
ID 4 li, fiH^05 r J *7'5'-irtt^Lfc-*©> »-f 'J 7 : D N 

Affi^{* (DOTMA DOPE : pRSV-CAT) Steffi ft*J^I f J tr ?/ ^ 

^L-TL^ 0 S{fK^-t- ! JT|ii : !©DOTMA:DOPEt?feTft, 2 0 W g 
ODNAIJZ OnmolcDW-f 5!-->ttl|&HtlR^*nfc fl 

H5f4, PZN20 :DDAB: D O P E«^*ffl»IRaAacD3&^IE«l*?^ 
fcJtSC A Titls^Sia^r^UT^-S. M+f 'JTIt D D A B : DOPE^< 
I *t ] ^>^T^-? fc 0 2 oORK^t 'J 7^7*7^ ? Kit (nmolFft-i'*- >m%W 
usy^^-l KDNA) frM^btl, MLV(±6 : I, 5tOSUV(t3 : IT* 
L- - > I - 6 Itmmm ■. U - > 7 - l 2 [44>J**gft ; lx - > 1 3-1 8 (4 
mU ; U - > 1 9-2 4 (±W"f : I/->25-3 0 li^ffll ; U- - > 3 1 - 3 6 (4 
y >^im^«aOiStS^T*^ fl *ta»-b v NcOftWcD 3->l4, MLVt^t^iiA^ 

t®TA-5f^ fl U->l-18Tti, ? civ K 7? 7 ^ -^T^l^^J^SC^ 

m^rmL, u->i9-3 8i4?c7^h -7^ -€>±m*^^T-s0^f*i7&^ 



■ZttLLtz* zm>b&&it, p ZN 2 0 : DDAB : D O P E teOffHft&A A< 

"flL-CUi, HI'. ML VI4I5J— IWK-A^flldt&tifcS U Vfflt#^ t *^ Lv>XI4 
i «jA*i^-*<^oin vivo ilte^^^^ft^r 4 & -5 

S 6 li, p S I S - CAT77^ i Kum^^H^cD OTMA : D O P ECDft 
5lfi;iAct>^m^<in vivo -CCD^aaTfi^^ C A T3fe5L£: b 4 * ttl^ <t $^LT 
®6 Al4WIf^+ 'JT6D* (U-rv 1-4) X143&»4- t 'J r + D N A ( 

T^-S : 6 BI4 S ^7^ffi|i, W Utatf^UlCr© 6 B AtcD^Jft^^ UTb^ 

4 CISK+t 'J7UDOTMA: DOPE I : 1 ^ATfco^) fl t*-f ^^1* 
BSW*f DNAltl4, 1 ygC^mnnoltfeot, 1 OO^gDNA^v^^ 
llStUTi^A^nfc; ^©H-^it^-C, hr^7-f-l4T«A^Jb»^ 

S7 1i7"7^i KpZN2 7©3>7,h7?V3 >^r5rLTL^ a 

13 8 14, p ZN2 7©^Xt4pZN2 7 : DDAB : Cho 1 SUVffl^lt 

£mi*TWffifo&\foom^£t\izmmtz&\iz c ATit^^^at^urL^, 

t33ACDU->l-l 0 t±*S ; U - > I 1-20 : U - > 2 1-30 UJjf 

« : U->3 1-4 0I4^»;|^1 2 B © t- - > 1 - I 0 fiWIR ; L> ^ > I 1 - 

W*^-t" : 2»t4. SOOygDNA; 2^ lmgDNA;2^, 2mg 
DNA ; 2^14, 5 0 GjugDNA2Eir: 2^W, !SW*r 'J7-DNAS^(* 
1 0 0 wgDNA, 08Ari±, U->l-20 (4Tf#^ *>±&^ 9 n^bf? 
? <i -tmLXl^ ; MZ AU-^2 1-4 0TI^D7 ^77^^» 

^Aim^misTl^i IIf*tf+f 'JT(4 1 *t 1 */UDDAB : Cho 1 iUi. fit 
W** 'J 7-DNAIMI1 I 2 DN A irtt LT 5 nmoI9l-< ^" VttBff J|T* -s 

[39 li, pRSV-CATiL-PE; CEBAU^ffi^A^DiCfc 
if«CATM^^Ltl>4 a 1-314, *aa^^XWfr^©K«Tfc 



L- -> 5 tmHf +■ 'J T-DN Am*t*T?fflSU/c^^^A^Ci5«^'C*5^ 
«*+'JT<±]*ri^;UL-PE: CEBAT^ofc, HSK** i;7-DNA« 

S3 I G li. 777; KpZN3203>^^7?i/3>$75lTl*5, 
1 i li. ^7,^i KpZNS I©3>Xh7^ B y^*lTl^„ 

(3 I 2 li. ^7X; KpZNBfl, p Z N 6 L p ZN 6 2 &y p ZN 6 3 © 
3>^h7?^s^Ul^. 0 I 2Aii, ^feU*:*? X S Kp ZN 5 2, 
p ZN 5 4 . pZNBS Rf/p ZN 5 8cD3>^h7?^3 LTt^ 6„ S 

J 2 Bit. ^(Wf*fl^O|l**77^; Kp ZN E 0-pZN6 3®3>7^-5? 
is a >^^Ut«5 6 

C ATT v t-fOiWI 707 bCr?7 4 -V>*~ b<7'J*?77 4 *^tT^3 B 
u — > I — ] 2fi, fl*ffl*^*!^^C ATStt^jpU : U-> 1 3-2 4 l±JFF ffi 
ftlifctf-S C ATrSf$£^ L-CL^c U->), 2. 13. I 4l±pZN5 It 
£ f? ; L- - > 3. 4 > 15. I Slip ZNG (I : U->5, 6, 17. 1 

B lip ZN 6 I TfcO ; > 7, 8. 19, 20UpZN62"C*^;U-> 
9, 10, 21. 2 2lipZN6 3 0 : U - > 1 L . 12, 23, 2 4 li p 
ZN 2 7 Tfc4. 'J TliDDA B ; C h o 1 < I : 1 ) JjSJf 

*t M T- DN Afff£-f*fi. 1 y zDNAfwSfUT 5 nnoiffi ^ * >t£a£«T?£>-, 

[3 14 (A-F) li, *SA70 7, (U-> J -3) , p BE 3. 8 CAT C 
Lv-> 4-6) XlipClS-CAT (U- V 7-9) ^t5»maA$n 
fliv (MA) , IftK (MB), WCI4C), V >'<fflJ C 1 

4 D) . WIft < 1 4 E) gUMronH ( M F) J^Mti C ATStl^LT^ 
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IB I 5 li, pZNl 3<t>=J >x h 7 ? is a >4*UT^4, 
S 1 6 li, PZN2 S^^^Xh^^^^^UTt^, 
a I 7 li. pZN3 2<DP>Xh7i?V3>^LTl^. 
(3 1 9 li. 0 L 9 ATliHCMV (Town e ) 1 9 CTIiHCMV C 

AD J 6 9) lPFl!J3Wi>>^ >+-Sy : 7*o^-^-^«(t)HCMV (Tow 
ne> ©5£±^!FRJHil3*^ L,Tt^ 0 El 9Bii. 2 "3© HCMV7ot-?» 
©fia^lltta^jFLT^So Townett<OS?ij|i, c OH:tti:*t>T h s 5 m i 

S 2 0 li, pRSV-CAT-DOTMA;3 L-Xf o-m<*Oi7a'/ 

fi^fflflv^x. U-> 4 -6ii D . 5mg(DpRS V-CATt I , 0 ^ciqoL D 
OTMA-3l/7fD-Jb * rj V-Aft-^Ov^;^ I. - > 7- 9 l± 2 . 0 m 
g©pRSV-CATd)m©7^x : U- — ^ 1 0— 12liZ. OmgOp 

RSV-CATt4. 0 umo] ODOTMA - ^ u^fo-Jl- • 'J 

ttWftmmme>tofaizi*tti,tii* iHt^-c* prsv-cat 

DOTMA - zj ^ra-jL ■ 'J -f V - A - j^T a </;Uk J; K>mfi<5 £ < K ? > 
^x^^v^^aw, pRSV-CAT#ttJiTi3t/A» 
^t>. iO(£l>x7d7^io p RSV-CAT : DOTMA-3^fa 

->n**f*fe, -7^>\m^^^tc ATitfK^-^^a^t/^nri^or 1 -^ 

TMA : 'J^V-itt^ftOfai^fri, ^TDV^fS^^^BJfT-C^AitfK^CD^m 

S2 Hi. DOTMA/DOPE 1 : 1 U V - A 2 4 ju mol i'tR^*^:*: 1 
2mg^pC 1 S-C ATt7^^i:^U;SSl©i^^ fl 1 ~3 

tgm^TFL ; U-> 4 '-7li5!rSSSOv^X'7--^[^TiTa'/;b^|«j|U^^ 



^^^a6^^^^^cff0^^irAn^^^^h55^^^^X7--^^T^TD 

E3 2 2Jt, DOTMA: DOPE U V - A 2 4 a m o 1 llffi-ft i* iXfc p C 
IS-CAT^7^i K 1 2m 8^^4170';^^.? 2B^rHJ^II«l 
^fE^-tir^n^v^x (A, B , C, D) . JiMfv^x (E. F) 

li, A, D*^5 0 (5, B. C> E*<2 5 OlSTfcSo 

12 3ti, CMV-CAT^7Xi K©* 1 2mg, RliDOTMA: DOP 
E (I : 1 ) y /-A 2 4 junol l^m^ 3 fife C M V - C A T? 7 7% I K 1 2 

WMlz&tfZC ATfSMt*^ LTl^ s *S&l777t7.jtUfc, 

S2 4(t, (A) DOTMA: DOPE 'J ^V-i*2 4 xi mo I fctfi^^n^ 
pCIS-CAT^Xi Kl 2mg^tt4i7d'//^gljf; I — 2 1 B 
tiktztimjZ&-Qtz ^^^tDWM£iJfib^iitt4 C ATfgfS ; SO' (B) 70^A^ 
tot* < o^«0«^S«I«ffiai«rC AT«i4^^ LTfeO. ^Aafr^©|6^7)<v 
m 2 4 ACfcUt, 3 BBKfft&?ElC3nfc3E#^X-'s«DDNA ^V-A 

li. ««CAT»***ti, 

13 2 5 li. DOTMA : DOPE 'J*V-A24 timol ICH^^n^pC I 
S-CATT'^xi K1 2 m g ^ttf 4x7o ■/^^ft^fcffanftejES* 
tv^^^Wf^^ C — > I — 4 . U--> 6 — 9) , S^^^^^^a^^^ C 

^^r o Stf4*»JJ?i!flff* HindirrT^<fcL. 1. 6 kb(D C A T 7 7 7 * y V «■ :T 

o-^Hfc (±i^) o rau/>7'u>^. ^xs^vm, ay;a?o-^ 

1 . I kbtfJB S U 3 6 - 1 Jg — ^ t:-€-7'n-7'i;^^r/^^ , 7 r J -y ^ 

[326 (A-F)liCMV-CATCS2 1A2fcC» i 2JD). CFTR-CA 
T ([3 2 I B&tf 2 J D5 ifeCf(I^»»!* (.M2 I C&tf2 I E) T?fl=A*nfc 



T?S^ffifi^))£cD h7^7t?^ >ftff MlfflSl«F«|CE>ftt*^CD(IBia 
tOftaSZRO/XfiitlK^S^in vivo Ti&jE pTttl^ f 4 * ^Bftfiff 

^$nt«*f-. ftmtec FTRafe^(cftHf*cFTRige^»a*attR 

r^fctoli+^^Aa^^XCjE^lE^ffiftlimMft^inRNA^Ittt-riK 
P<J-Cfe^o Ulr^it^Bairfe i^SfMC FTRi CPatt|||S747fc«»l 

+ U T - II»x7D7Ali, H^W^ t ') T -1Mtt*tt<Z>«**«/NK4=t| A 5 

«^+ + 'J7, #-j-i+i±, to^*t*tt, «6ftttt»^**jv w*. 



^Sit^^&Oin vivo fc{£^te8F^a6*C, ffi|&m&CKtt£cDI}i|iIft^teia 

/.llfrf: <t T 7 7 7^ > M^^i^ttfg&eDMR, Ifey'fc (2) + 

*<. xrd'/^/btiiR^j;^, ffl*^ Antimicrob. Agents 

Chemother. (J987) 31:37-41 ; Amer. Rev. Respir. DisC1987) 135:731- 

737;-r7*X^, J, Immunol. (1938)140:3482-3488 ; * > 'J - (Hon toeome ry) 
Lancet (IS37) 11:480-483,- Chest (1989)95:747-751 : A 



. ?$fi¥ 7-502510 (6) 

->^CLeoung)^, N. Eng. J. Ued. C1990) 323:769-775 £#5?L El:, JfFIl&tf 

xr o-/;wt^n^asK-+^ <j T-«tts«[$Bfi<jo4a«iBiit,iiftcrtiitrKA-r 
<n#ljff$tis a xt □ v;KD^?frffli«a> ^yu-rt<Hi* zfficn&ftmzt 

Lfcijft^-O^ r-d^ ^X'*? *--©?|ffft&<j>;£Kfi* CfiX Vivo tliiSO in 
vivo ©ri Aitfe-^^a^f+^-r 6 L> h cj^ ^ jlXd>6E;ti[8# ; bU^^/bX 

sunns adn A-NoaAa^o? >^^»A(-J;s*jite^of£i±ffcx 

V- ^ > r-Q&Z,<0{± I & k^r»CDDNAr^^/j^ BiK+i- 'J Tit 2 5 0 kbJ£( 



^*^^ 0 sen, tr o ex vivo ^fi-ct, w LKtort&&~'femiimm 

*<atLLi, ^^.a^mrii, -7c:^-^-i±x>^>>-^-^^ctiBs^jcD I gsp, 

- ? -iSHLTl>4 DNAKfiJ^^r*^p*~^-^«!a 

fiz?>j*te^-#-«n([i, jteia^cD(g^nm««(z "jSftsrtsaii^sns" *\ ^ 



fl'JCUf^ ^ C F T RO*ftf5t4^ ITt ^ ^ 'J h*-*-^DNAJE?'l 

Sl'L^xf v-/.MTOiii vivo ft m&<Z>m\H<2 •? h cD^flfct- «fc o 

Ts in vivo rcDSlffl«l^^^^ ^ r = >^l>7? h^fflt^i i:^^r2 3 
n^^o in vivo (:fcit^m3Etffll3acDy/^DNA-Ote:^7>-tT V h©^^ii^ 
!i, TS«RftjT?fl»©ttAiS^ (^-f 3 ^ >rm^©^XIi5' ^D 1 3 ' «»BB^ 

t > < o^cOJT3^^ ^x, ^ >^ V ^ ? y \Zl*<<? (E^7> tr -/ h, % 

K*<**tt*, ls?^U<{i. (S^^HRKI^tt C*# 

flWEPflroffilKWIteKlttlfflWEP*. 'J ^V-i^OmRNA©^aCfHIK!l!tti:« 

X(i^t^L»S^/Xliii L < ^^E?iJcD^JI*{cJ;-,-C5fe^^ti^, "A^ 
^T*&" <biis WftDNA©te^©3fa^*ISft«*tft^Sfctol=, ^^O^a^e 
-^-t»1«L,Tl^DNAR^lSft57cr*»?-tSBLT^4 0 C^lfr 

^teBfiKCf/XI*fg^* n«^*DNAEW**©fe«« : L.< liBBOfc®, X 



*f ft&m&JZ&^Mtemt&ft&^fr^te*,^^-? Z. t^f<*f5, D N ABE 
Mizb^XRtobit. SfftDNA(E?ii^aiflrliHit3/x^te9Wte«*CDc b&M 

>^^X4 o) fcn»j:r«-$'-, rsv i»^I>> * ^a) ^nt-* 
-r K^^nsfBfUitttfiim u^#AiBf£T-©iE^£n«^*/=46^HH**;: £a<t 

^.WSSUSJei; J: ^ ( ? WKKunkeDT A. 1985 s Proc. Natl. Acad, Sci . . USA. 
82.486-192) „ Xliffl £ fcfafiRWttiFN K>iff < -C&rj^nii, g*3£J£ 

>) j; ^xu%&> it^j jj ^? ? K**A-f* 

8tntz-jt&izmB&x_$£o[zLxffiA£inft, ttt-oxmfoznt-tizwa^ 



*-j?~f^tLT 5' ^f&l(CL^< Tfc A^DNAKF14-*igi,T^* D 
-:?--x>^ >+J--^5fc£-, in vivo X& * tttt*ftfCfct^Ti*V^/U<2)££Aji 

■brfunox -mxtomiz\± s sva oac;Rsv-LTRA^©i>/v 

>^-A<#t/e SV405cFRSV-LTRIt &gtt4lll£B#?**. 

WAIffcgror'; -Y>?-a-f*;/-2 (il-2> ScK^-yot: 

3>j'?^xM«iijjK (cftr> ate^^**ot,<Dnc4ra*«»j»i*^oJ6 

t^i6TS^^i^< HfllffljL^/O-th-a^, 0)j;l{fS V 4 0x>;s 
cDfllffifS, i£AigftT-fSi^£T 'J ^'^(Cffltf £ C £ £pT*6(cr4o ffiA»^ 



si si -e n Wi & ft-t z m * offl«t © i= m AiUcT-sia^ ^ ^ t z t *<t * , * 

UttX^XtZWtfmi&ZK&tlim&IQi&llfltto?** flfr*D»A-Cli, 2^fi4 
x>">U— MSfflffttrirf. x^/s^^-sdSBottSSKIt (t-f^^?-) 

v M^>hD>^*t>«^li«L^<. W»rtXUJKKrtt*^$^ttAiHE 
xoftu^^ra^ltWiEgoin viva &&.&1*&tztblz+&*3;ft&B r FHz J: ,T 

Ktnui^jta 1 ^^5w^*uj4 aft^a^ep) ^0*3' ^^^-r ^gp& cssm 

^SU) £StM > ha >£, (Jtfii:tA5Ci: fitUT, 0 0 bp 

it^^©S;u^^T;fi-oiAtS[l^in vivo $gmA< ^ ft: ^ ^ ft -5 %m<£r?f^/i 
fccl±-^f:^^^lv 0 ft&^cDti, mRNABS5lJ!!<IKnTX7'7^ X^n-Slfe 



S'^-B^ A G Gti « l A G U 



uuuuuiruuuuu c a 

■ ^ pip P^&zfp tf* jp J^N *^ — 3 r 

ccccccccccc'u A 



> ^'S^^ 3 ' moi's b v >, j 0 Obp*/»0 5' ^>ho> % 

^ ^gUfe^r^tiW y h a >ii, — ^O^^Trin vivo ?t/:iisn^a 
A*<s*ftftOl^;U£*KStf;:fftTLf**o t^U, ^ > h a < ^ ? * 
-■£-ffll"5<b. ^Kn-frfL-T. aAit^O^U^^^jn vivo ¥&&%Bf$.TZ> 
^ kfrT^Z* ^^r, in vivo h -5 > * £ £/ a ^"Cli, COJc^JX^^^ 

»0'W^«aEOi3kffi* fc i^S+ft«JttHS^**A©fca6£&*fti? p -x > 5r 

^^mBfaiiyir^iSFn^ta?*^ 0 ? o --y rsci4icffiA$n^mffifeR?ifii> *t*s 

m R N A #xo£fi£ £ 5 & tf/x l±i % ^ x x 3 j £ *\ fc^ L < 

y J ADN A^Otc^^J-tr 7 hcDm^ii^©a^^<±. f*82 U ho-? ^ /l/^fit 
^?£TC4b-^T. Tf ^«9BSy J ADNA^H I V- 1 DNAfcffi*&^£^T 



h'V-At UTJSSSS^* A: tfibft* o r i P JfeO' E B N A - 1 
■5^EW*^t'a h ? ? h^fflt^liTs in vivo iite lj-5^*«tto 
IBao^ttlfinr^ 4<t&T*Xi:ri<T£6 (7*^>^CBuhans}^, Cell (1986) 

i*r*-A**f. mRNA&£j£ffc£i*« fca&i::, ff* L< fi^H^t&tir 3 2 

X UflMi*aSK*«W4>ft»«, Pi©mRN A£D3c£&#P»-*-£te;£gc , F'l 
l*tt-S0*K=a*Uro*o M*.!*, WaiO^^J A(K?iJ C7" + n v ?CVolloeh£. Ce 
II CJ98D 23.509) fctf $ 7 cf kf >m R N A*5fctem R N A* *S 
-£rt<T#, *frmRNAK#3£fiDAUffttiK*ll±, mRNAO^MTifS 
:t^tH (^i-(Shyu)£ s Genes and Devel.0939) 3:60) a 351^ *t&© 
it t ^T^l^MJEOmRNAJ^^nate^fis 3' # =J -~ Rfc« 

*%wnfem2ftzm&mn\t. EHKOfltteSL M*i«&a-r 

* ^lD!£ffi,-C^ftK 4r6<-C*5, flW*ffM. D, i * f (Edge) , Na 
turc (1981)292:756; T > / W - /UCNambai r) 6, Science. (1984)223:1299; ^ 
WCJay) s T — X h (Earnest) , J Biol Chem (i9B4)259:63ll£#!S*o — 

J =f? ? L/rl-f- Kf±, x-y-^e, (Nature, WE) 7 77-X(D 

uckworllO Nucleic Acids Res (1981) 9-.IS9L fifc^a* H »; s,^. 

■?Af£, JCiSS, L. - CBea^cage) tM. H. # (Caruthers) , 



?f H¥?-502510 fa) 

TeL Letts. (I 93022:1859 & tfM. D, ^ >y -r ^ ^ ^ (Mat teucci ) tM. H. 
UA,-*-, J. An, Chem. Soc. (138 1) 103 : 3 185 l^3gai£ flT^i *X tfwI/T i ^ 4 

>^(£oTi9rtt-rS^ t^t?t* B -rate, BWfcr«W£l=fclt4l8a©fci6 

Nature (18S1) 292:756 ; +•>'<-<- /U <b „ Science (1984) 223 
: 1 299 ; >J *. J ± ; J. Biol. Chem. (1984) 259:6311 ttt£&f& 0 SB^WCF 
TR c DNA ?o-yT 1 I , Tl 8-1, T16~4,5^CF : C1-L^5 ( 
'J ^/l^XRiordan) Science (1989) 245:1066-1 073) IU T / 'J * y • * -f 
T7" > fc;U^ + - ■ □ U ? * > (y M > Kffl, dv?^F) fr£A^£n 
£ = CFTR? WP«&CF*©«* Kt4^»DNA{±Ej! 
^m^TffJ55^9]3013i9.3^HfW^^^-C^5 o £ 7^, ^ y K"7 x o -(Coodfel lo 
w). P. Nature (1989) 341:102-103: □> > ^Oiommens) £u Science (1989)245: 
1059-105-1 ; ^7^ H (Beardsley) Sci. Am. , CI989) 261 : 28-30 CD Z to 
nmttt& 9 >'< ?5?CD3£f*{*X!ir-*-n>7- (Sl^tt) ^ftRt •£ d t A<2 * U 

Clonine. iSCflll ffilU ; Nucleic Acid Hybridization. &&&&mG>Zt* 
W^maX(i«»^MR8B?&^tt^TJaa^-4^fc^J:*5s 35iSSfn* 0 toft 



K • -'^fi-7^(New England Btolabs) ^fi! n a B ^ ^ n iT^^^p ^^A<*pn^. 
WiSr7 > hto-y^ *3Si»«J^Kfe*ffllr'-C>S»J T ? U ^7 5 KY 

gttnflE;-o^Tf±* Methods in Enzynalogy (1950) 65 :499-560«r#R^ o 

K MJ *X7x - h (d NTP) nr-TETT, E. coli DNA 'K'i^-^C? 

UT-tXtiBAL - 3 1 ^te^Ttoil-T^t, 1 ^WSC^ fett^^W & 

tats ? >^?«i:^>to^f^ >yEPIA^a»l5&U < t±*«*ti^^£ 

t *^{±aa-catiR-Pi4- (ifeoK^ ©aiMSK: (5 -r y-v ^ i*, -e® 

1-HC1 pH7. 5. IQmM MgCh > 10mM DTT, 33wg 
/ml BSA. 1 flmM-5 0mM. NaCJ, 3££N:, 4 0 A M. ATP, 
0. 0 1-0. 0 2 Ctfel55)mf^T 4 DN A 'J #--tf£Q'CT < "f+^^ifB" ^ 
SFB),X(*lmM ATP, 0 . 3-0. 6 (Weiss)HMfi:T 4 DNA'JtY- 

*?&mf£ 5-1 0 0 n M) TfTt^n** 



?ir li, aifls^-cRNA^v y 7-^i^t4; t^r*. fcfcTfft C3 l ^(Sj) 

f-A^-sTlis 7-n^^^^SE?iJli=i^-r^ K> CATC) 

£3 irjfe C5'7^^) IZ1Z&-*X><v 9 7 9 -7 > K Jt *3 < f^ffl 

RSV (7 ^*P*JWil? < ;L.x) 7r; ^7 -f ;u^y -if * -'&m7 

^Xflft^ j >IX (MMTV, 77, T3I|) ^^l^^i, &&WX 

<£ad i e 9 tfA^w^tisfiirwtng^ci^-^-ri^. JiEoEW^sn^r, 



*7 StfS ZOJ: -5^^a^-^«^-ffit^ 191*.** > ^ - y 

1-*fc46fi7'a^-$'-(-JtUT5' Mftdtt < T J: t^DN Affile: <fc "Cfc 

-«*©*ll£H±tt, JJi-s k'-ofciMaoffifflcifc^T, cutting 
6T«fcS 0 C £ k-fllliCMV Town e s fiOVXIiAD I 6 9 



• ft*¥7-502510 (9) 

Cell (1981) 23:509) 8 JTo tf > mR N AI«Am R N A<0«3£f£* 

£{£T-fi C 5. Genes and Development (1989) 3:60). H 

i3, mRNA©#SEJifJA<i£i.><5-?A<tf * Lt^ft-frfZf*, 3' ^3-HfcfS«OAU 
f8**£f3e^-CmRNA£^££f; LrfciV^ 

Mitt, «M©fc»©R^fcUT**^^>ffttitte^ 

= fc*<a*u». *ti4„ as^^TWWBEyii^ttttb»4 



i-'J7t«'J7^ cD«fe«tt«TOtt*#CMBht charge comp 

leO*fP5c t^T^$^*i>W(;S?*L^ 0 ;nti, MA 2: Mr AM 

>«CDP7J(;lirx.^tl, L^fci7o7;KtLfcDNA : SS5?^+ g Tffi-&{*^<)fni 

NA ( 7 * ;L ^-(Feigner) Proc, Kat 1, Acad. Scj, USA (1387) 84:7413-74 
IB) , m R N A ( va Xlialone)^. Proc. Natl. Acad. ScL USA. (1989)36:6077 
-6081), ROn&tinm? (t^*^ J. Biol. Chem. C1990) 26$:]0189~[0)9 

^*fftf*Xt* >; K^ffiffl L»«, 1^^0«J^> KXEitltf**, flfflco^ftu 

To^lS^^^^Ci:, Xfi. b)!IM^t'J7^i[^;?n-^;^$ 
^?iTf'P5?^n^ 0 h a- t:>^-<StraLbinger) ^OKetfiods of I mm 



uno]ogy (J 983). Vol. !0L pp. 512-527 ^^fl^o "fl&W* r 'J T -4£E£*&-&{$" t 

iejjj**?*Ta, «fB*ti;7jnfi»i;fi, lE^VH^^K^m 

ftf*l* I QmM h ^/Na C l s Xii5 ^-r^X h o -^7jt»ift^W»» 
r 'J rao'DN A(±, ft^WJ*L.tDNA^HI-f UTIlfe-^r* 

2 5 okb) /f i^-c^ <. 'jNfi©flrsfc7 7 > h fcfttrwt*£4i*. 

li, 'J Ttz*ir6DNAOit^WSU> iS^tDDNA : WW** 'J T 

a^^iD^^^^nt^jftfti;;;^^ (ii^f li 5mgDNA/8 m I 5(5 SB) . ttlE 
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git ^^^ic^a^^a^^i-^^Tr-fefc^r J:-5^tt*{**wsr sat* 

llWiU, 'J *-j5r-iRte?-C AT (?D7A7*i3-^r^f-;H<7> 

tl^n^^ffi-T^OX-ll^S ^ tA<T"tS a DNA ; B&K^+ 'J Tflr-g-(*l±s ffi 
tne^DNA : 3fK* + 'J Tfc£l*0g|fe£ra< t<Dt£.^®& 
fp^M.^ LU\jtl\XU>?^^^ ^A^vh (DNA) B&5?*+ 'J T £ — 
Kffi-ttT, ^IAIf4 : 1*^1 : I 0 (DNAv-f ^nrT^^H-f f >&iK 

ttJtT** tDNA ; JJ&»* + y Tm£fcvmm&±kZfr, ft-^Tin vivo K 

SSLT, t'® DNA : >J TLt^in vivo TOSAitfE^Sfi^©!* t ffik' 

U ^4, (;?V£fr.£Jft DOTMA/DOPE. DDAB : 

X7 T f^^'J> (E-DMP C) T£>£ 0 



. ftft¥7-502510 CIO) 

£(C#ALTin vivo Tea h 7 >X7 * - ^ - V a >^&r:i5Sn3 s °S¥lWifo 

-f T-X*(Boiar&ki)S. m$f®A. 263, 4G0*£ ; U - y«< $ (Lehmbeck) 
#@4Wfl4.253. 468-^, 5ftS^rPi!4. 046, H6^ ; ^ y KOteVStad) 

*S1W3*3.826.255^ : + 4 h CKni ght) #Sq?m&4, 649. 9! ; tf;l< K 

f*> SijpBa^^^^S Ut^^/t^^ (fj:^^^, HTK *F2X{±?ff3^1Sf£ 
IS:^-^m^itS^5. Q ; (jam) *f9CDtt^^^^di-r''*l|g?^g|-5i 0 

^z^^fitT- (£5 urn) (±-ia!li£ffi^.it5CI±J|qg0^S:if'r^^'5»ri!>e o ^J- 



mj: < ^x*. ^nfcau^te^£^sf^l£an±— AJK^ft t 

r ^ a r d H (imff^) flURFS •> X ^ A »=, fl* = l^nfc?^X h - 

^v^-f • ^oy? vatarquest U«dicai Products. Inc) (^J'^yF, 

LTIi, 7 J a 9 KMallinckrodOtt K^/^, iX-'JW) 

£0U 1 t r a Ve n t Cffiffi^) Wright CffiW^) p*BES CB. 

M. 7^1^, Uncet C 1958> 3:24-25) ^ Stt^D eVi ] b i s s C^- 
■9--(Hercer)^ • Am. Ind. Hys. Assoc. J. (1968) 29:66-78. T. T. 
Chesl (1981) 30rSCSup)9l3-8l7) ^#*^^ D ftUffi ^ 

7R(BT-+r-" • ft ^^r- K>f >^'i» - C^r > h v $ ^ - r o ^ ? V (Intox P 

»^ i>7 ^&&ftmm±llktt%mUn-Clkr i?--? -.*. Aerosol Sci. (197 
n 2:28S-303 } 0 

fe«+5Bf H^r 'JTOili, DNA3tlia**j^WlwAofc»l;ftaJft<0-+-^ 



tE^*o*H»<DJi*fi»«^f -S^jSli^i^v (BAD 
fHi, x7d'/;|/»(*I, (WISSScD^^r, fa^<D^c^$, BfifllftttTS^Ci 

O l i±HIS«4M;:RB-r* B Md, a- KffcSn/-^ WCl&a^^t, ^ 
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«';.atct^T^ 0 ^*^ftoiir*^[ni, TOi^ra^^^-tr. 

7D/'K^iif:I k kit, ^TWslrb LTSSttfr ti^Moci 
BT, fefctttt^Il&^Tg^O&itt&fi&^TjT.ffrCF TR ¥ Iff iHftf * 

r^^^xmiizznzz t^tis, w &ft<z>i£ a itfc^i&ta w&-r<5 



ft?i¥7-502510 (11) 

13r© «c4> <P M MM £ n & h 0 

fftSftS* D N A X fifltfSf 4* + 'J T/DNAW-&(*(±ffiRjmt^*?^n^«>ji» 
#£>£Fi£AftT*> < 0 ftoT* >y h fCii, a^Jt*<2>*cDDNAXttDNA 

? d~^> = K (Wili'pUCl 8. PSP72) -v#Asn»* 0 



+ t i ur ^ -re ^ *a ^ 0 u riia^ c^^-r ^ >ten§K^£Si££*a5> 

:t^t*. DOTAP, DOTMA, DDAB, L-PEm*ft5 fl HS-T 

tlWl} -N, N, N - h U if^T >^r-^ U\ ?D7-TF 

(DOTMA) , ^ /f/l^t ? ^fy/l-TV^ — ^AT'oV'f K (DDAD) , 

1 . 2-^^U^^a + >-3~<h'; ^f^7>t-t) 7*0 CD OTA 
P) 7U± 'J ^— t ^ / -JUT s> CL-PE) ^2H^K/?I 
X.ll^XftD^;L.t^7 7f^^i^;-^7;> (DOPE) XiiuV^^ 
a -A (Choi) *WK++ 'J Tli. *5f^*f#lt^^ fl DOTMA 
^REt± ^ i (Feigner) ^. Proc. PsTa 1 1. Acad. Sci..USA. , (1987) 84:7413-7417 

nTl^„ DOTAP^^fi^^v^ h ^. (Stamatatos) Biochemist 
ry (19S3>27:3GI7lC^SK$nrc^ 6 DOTMA : DOPEl«^t 'JTfiW*. 
(tBRL^^IBAti^ DOTAP : DOPE fl&J? + UTii^-^ - 
T>'WAy^HAT? =i l/Xf o-^Sfi'DDABU^^tt^^TlfSg 
^*1T^* 0 DOPE(i7/<>t^-7— U tTKCAvanti Polar Lipids)^ 
^^mSSStlTl^o DDAB D0PEIi^ay^^iAt^5 B 
tiffin 3f>tfeW««EflBri*fc, ^ U >ttD N A i* t Lfc»4^Mt 

<fc T, fi Aate^ 3tf±m RNA©Si^;bOfclKM^Mt4C .b#T& 
5:t7l<iElSritL^ fl + ^feli&W^etmfi. in vivo &«<Dfca6tfD 

1$?*>^&£ff££ET#5a DOTAP^TT'J tfV-AOftftft£t:Ali, W 

<-Wt"Slffl«ffli±AilfEi : -S65l*ffi^i-r*Ct^r** fl ^CDii> DOTAP, 
E-PC&O'E-DPMCliL - PESCfCEBAtraaCs tffllSl" <t ^ 7T + 5> 
^ft»Sh«pUJ#*l*A<, DOPMAfi«Hflai-J:^r+**=fta»&*l^^o 
T, DOTAP, E~PE, E-DPMACSO'L-PEIi, 
iUi:iiLT^5^ DOTMAIi, *?tli^l^ 5E<=, ^ Vteflf Iff ^ 

2 S&K t^rlS^ft-T-S C tIS. If, 3 t/Xf P-^XIiDOP Ert^n vivo V 
itAiSlc^RgLtJI^Cl^-r* ' t^T#* 9 W^.^ DO P ECDftt2 0 l-^-^a 



^ K<W^.|f3 L/ x-^o-^t, DOTAPs E-PC, E-DPMC, DOTM 
A^L < (±DD A B t<DM.&\t. IfWfiUfZm vivo $,mA&itt<Dfti&& 

ttsw^'iiiWffcfcnK h 7>^^^? bztiftz* s->iaiff)(jt, 

retting molecules) -tfllL^r^^^ 53® + y T£ftft-#-* «k ic5fe 

^^fflt-^-J*^, A f DS*7-f ^^{iC D 4 &m? ^?»*ttiftlSSi:ir 

X!iec^mr^f±^^O^i4^ffiCfuncticnantv)^«tsr*^toi;^-li:»<i 

^dna-^'j *f ^>«€n»*< s »*fti£Aacjifia©ffFSBa^ vx? x 

H»*tt'/*v in vivo *G^«<0fca6O^<0lttA6*j'j:^ac!)lSTft|ti 
DNA«^ftaw^t©DN AOiiig(:*:^r^J|Sj|?<^t] v jfartoff&T 

ii c u ^v-Ara^^/itftfs^ow^) ii, in vivo rfefc^^n^^Aafc-?- 
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1 0 ani(DR!I^t1-4o «K * >t£HSW* * 'J T - DN Affi^ttliBEW * + 'J 

V) 3K*AJH5^ (LUV))ii, ^#7>7/Mfi CSUV) tJtttbfc* 

SUHSfia^S z t#T£*o MLVftO'LUVI±te«Sg«7-< n> Ad7fc14fcK* 

^tt*ifc#fc!LA«{r7-fr<in vivo T&ftr£fr5A>&U^cDb^A.£&£L, « 
: I frt>2 : I OR!) <0 D N A*f8f 1- 'J Tit C p, g DN A WnraolOFft-f * 

ttir, in vivo tH^7i? h£*a4 a 

DNA : im^-r 'JTJfcli, EA«fK**<IM^*©±*tttt^a©**l*£ 



?f^¥7-502510 (12) 

DNAIi, DNA : affH+i- 'JTlI**0***t J ^^+H:**SEr'5. 
fcfcll, 4 ; : 1 0 ( u gcD D N A *tnmol Of*-/ * >£feB£Jf) GDfBffit 

6-f£fc(±. in vivo TliJSt**Cfc*<"C£*U\, «m^4»fc^^^^lfcli, in v 
ivo -CtOftfeR^ffiAigfe^^SSaU^^WWrSDNA : 'jTJt^ 

^^r^fcfe^. w^T^uifc^TSU*;**!** $i*if, dotma/dop 

E, DDAB/DOPE, DOTAP/DOPE, DOTAP/ChoK LP 
E : CEBAv DDAB ; Cho 1, L-PEr DOPE^E'PC/Ch o 
1 HfcitSSUVfOliaDNA iSffR^+OTlta. L : 4, I : 3, ( 

^TQttTrt^fKl^lS) , 1 : 6, I : U t : 5, 2 : I &&2 : 1 *C* 
6o DNA : WR+f 'J Tte£(*lia^£S¥ft&£CflFK3ntt niitt «5 
DNA : 'J T«£t*i±, **lg#DNA : + 'J 7l!*(*ffl 

JfclZ&Aitfc^Oin vivo ©fi^l/^^fefcit ri&(cK58rfc*a ft*;: It* 

EMVCAD1 6 9HO?.fi«*.l*SV4 OXliHCMV I E Ilti£^S©H* 

itfc^cOSf^u^UDin vivo S&a^WHSTSo «F af:«**nfc^7 5 
l^Si, fcU-^/KEuri viva M^te. *> Z - <2&Z>±St\±& J K&tZ, XitX*) 

nmmzimjir yvtmn* * ut t©w#<t*nfc*^ii»^n^e B si:, 



i^t. (=«tfi^i 'j *7MHiv K-y^ h ^^^j; ^r^KjtwflS^iA^ ni c 
m 7 &m) o j* sew*. h ffiaHT, fii!©sjj$^^ 

y^>u^^u-^ s ><Da?p^u. ftmmb&in vivo iii-ij* y^^x ? 
u 9 3 ? t h#«j|ij*6rti0faiffs,. k 5 6 2, mel ct ^ xmwf$&&Lmmm 

'J 7 ; DNA«#»i:ftl!*t S 

^^^OTJ^Tfi, in vivo h7>77x7->3>l3:, teSEffl^XliSBS^ ? 

Ttt!^$nf:DNAHAti:ti:ioT^W 8 7>^h7? Hi, ^ 
AafS^^^m^Xii^Aitifi^cDxtrv-AIBac&fc^i:, m&SBfoY J 

izi^Tstiw, mint, ^^xiiasKSHA, si^^fitj, ttii^^, urntm. 



('s KDNASI^?^ — ©Mli, in vlvo (rtefj-^WJKcD 

tt*reffl tr*tt u ^ a a ilte^ j&a^- ^ s. r a i; b <o t l *n t n 
tzb^>x7x? h$n^: £7^££ a ify^^ ;ux V Aitfe 1 ? 1 ^^ - KT 

flMitf*fftDNAE?iI^GM - CS F*=i~ Kt**ift*^l±, CM- C S F i^A 
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« at? t > hi*. ?s$yy^Mii*n^^ 9 &*T?*ni*. team, MnE^n 

SiE^it-*^ ftCDDN A A/ IBK* + 'J ^ 'J >i> 

J: £ (It- Pff I ftU © fig fTJ M £ « £ L 'a t 

£ft^fi, £<©j£jfccDin vivo te«CSCJ ! /x;iffl|Dir.(S!ffl$ti5a fcteTtf? 
in vivo Jimii^Xliffil^m^^Sliil^^Ate^O^WJ^ h&W 



1SH¥7-502510 (13) 

CFOlgtt«^*lEW5fi»O^I5!iSa : /Xtite«C0fc46fw, it^acFa^^w^ 
ffift^3l^£igmftK£«T*©<:1$fl*fflT&^ Bit, BfMU B^jaa^ 

*tett«&tfc©i&ia<&fc*i= , inffift*? c f t r mfc*xi±tmu c f t r 

(Peyman), Chem. Rev. (1990) 90 : 543-584*- 

mi^. D N A &CFftffi^©^A> £©t£ffi*rat^T*i 0. ^cD£*J £D« t&cD&BB 

tit -j 7 (SambroolO ^ % Molecular Cloninsj: A Laboratory Manual, Second Edili 
on (1989) Vols. 1-3: D. N. ^ d - ^-(Glaver)». D N A Cloning (1985) 
Vols, I and 11; B. D'W AXCHames) Nucleic Acid Hypbridization 

(1984) ; B. '«-><JKPerbsl>, A Practical Guide to kiolacular Cloning (19 



84> , Methods in Bnzymo I ogyO J - X) , Academic Press- Inc. ; R . L. & 
H 'J y x(Rodriguez) ^SS, Vectors: A Survey of Molecular Cloning Vectors 
and Their Uses (1987). Bet terworthg : ifeO'ir, J. H. ^ 5 "(Mil Jer) 
Experiments in Molecular Genetics (1972). Cold Spring Harbor Laboratory 

Starts i NTOXf t >^^eSf3E lt^'j;i. v 4 & ES-cov^^.^ii]B$ic 

iTn /^a^MtrljS^-- irt<T-#5o >««|g^lCfi2K^nfcDNA : iJ^V- 
in vivo igfeT-feldE©feft<P7'g g ^ K^BIS 

"fdnanflato ^^7r?-> 3 x^m^^^.Ti^T'^x * Ko»toi±TBEi^ 

p R S VC A T 1 :^^7 7i KCD =1 > ^ h ^ 7 •> 3 >l*. > (Gorman) 

^. Proc.Natl.Acad.Sci, -USA. < (1 982), 79: 6777-6781 (Cie«ft ^^T^ -5, ^©p 
RSVCATr?^; Kt'ii. 3' - R S V L T R f±, C A T 3 - 7= ^ > rK?i| 
cOi?jft<;^o^-^ t LTSiR^tiT^io LTRte^lSm&fllffiltC ATMtea 
K> (^i^^ftOTriltO^^OA U G) t ©Kttl**^ 7 0 b p 5* 

P 5 ' PRL3-CAT :Zffl^7X; h'©3>^^?^ 3 >|±, Vtt-{ 
G&nes and Development (1988) 2: 1 H4-I J54^IB«t*nT^5o 

P S 1 S — C A T : ZiDT'^X i F03^Xh??^3 >^±s -t^T >^th*^;U 
v>, Nucleic Acids Research (1990) 18: 937-943(wie*S$ nTt^ 0 

P Z N 2 0 ; -CD^^i h'©3>Xh7^s^ S3 CRWifftTl^, 
z^y^Xl KfiTKOct ^iCLTWSitfce pCATwt760 
+ (Slinshi)i:a^ T-(Roehr\ (1985) J, Viral. ,55:431-44 0^ Hindinrjffl 

^fflSL,^ l«7 7 r^^, p S P 7 2 (7"a ^ Jtf ) O Hindi 

I[SPfi-^?a^>ftLTpZN9 ^SU:= X >^ y^-Srj'T'D =6- * — £ 



HindEll^ft^?*, mJICDNA^'J / 7 —if I ^^^^^l-^ 
SffLfr c iij^nfc? n — > p i 2 f±, s. y *y — ~BLlfy u ^- ^ - jS*o 

5 ' ffl HindElllPtit^^^-C^fco -frOftpZN 1 2^ Nco I Srj: Hindinra 
at-. A*^ Hcol - Hindi II y > h^fflRU. pBC 1 2/CMV/I 

L-2 (?»U XCullen), Cell (1986) 46:973-982) ffl*<0«fi * tlfc/h*^ 

Ncol - Hindlfl7^r/> h!-i$*tU^ (7^y-^ 9 » a pBCH/C 
MV/ 1 L - 2 I* A D 1 6 ll(tl&*OHCMVrnt-#-.^ t 
°->^p2N1 3 t Ufco PZNI 3^- BanH I XUftMltl,, DNA^'J * 

rc^-^^^i©?' Bar^H 1 Hii^*-=tL^?a->^X? ij - > 

L/co l|^/:J?fl->tpZN I 7 t«fA/c 0 pZNl 7* Hindm^CF Bam 
H I ffelU Hindlll- BamH I Tc^^ry > h^fftRU p S V 2 

-CAT (:3'^-ry£. (1982) Molecular Cel I Bioloey, 2: 1044-1 051) f# *b 
ftt-mn&t\tz'^ HindlH- BamH 1 V ^ f i y V k&.mVtz 9 ftbtltc? p- 
>£pZN2 OiU, HCMV (Towne) tD*ftWffittliar±ia ! 9 AIC^ 
£*1TL^ H HCMV (ADI 5 9) |*H [ 9 Cic^^n-Cl^o 2^7si 
-^-©ItttliHl SBCTF^n^i^, Town e^fi^©fc©titiffiLf-i# 

^n^ 0 p ZN 2 0(* Mco I S5iicD5 ' |51fCT own eOffi^Jt Nco I &B<4©3 ' 

9 BTT^y <1 APtz^^r&^Znt^Z, pZN2 0l*C©ffi^HCMV7* 

P Z N 2 7 ■ 3^7*5^5 K©^>^ h?f hi*S 7 <HttPJ&tirt^ a p Z 
N 2 7 Um^HCMVya^-^-t^(DmzS V 4 0Ot--f>hD>. CA 

P-2N4 6 ::®7"n; K©3>Xr7? hi±@2 7 AStf^ 2 7 
*ftTl*«. P ZN4 6I±. ffl*HCMV^D^-?-t*£DilCh h I L-2 
iSS^, h©7U7o^>^aU >2-f> ho y'BiXS'p y h 7* U^a^ > is 
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jl 'J y 2 «fc^T-l*l*cD+: rj A ft flu SB {A cn^^ftt© 3 ? 

- \s y (Cell 46:973-982 C 1 9S6>> OpBC I 2/CMV/ ] K 
r£5fcT£> 5 v t 7 J y is A \j y 2 4 y b & ^It* i^SU© 1 6 2 b p 

Nde r 75 / / y h^^m-re^ tr: ^r&gsn*:. 

ZN3 21*. tt^HCMB^D^-^-t, WCpZN^ BTKWSnfc? 
v h cD^rge^' u 7"a >f >^i'J:/2-f>ho>, CFTRCDcDNA&tfpZN 

4 5ttt"Jl*ftt^^t3'f>i' a 'J >2itte^'J Att0affltft£*fr o CFT 
R^cDNAU. F. a >^CCollins)( I >yijy*&-) fr*m$.£tltivBQ4 

P ZN5 1 : ^O"?*?* ? K©3>^ h7? HiES 1 1 cKn^nti^, p 
ZN5 Mi, H^HCMBT'a^-jf-^^c^icC AT^-f^ > Pf&ffllkZ} 

5 V 4 0 ;tf rj Afllft££t^ 

pZNGO, pZNfi I „ p Z N 6 2 , p Z N 6 3 ; Ctl^OT"^ ; KI1D 
I 9^^35ihT^Sa pZN6 OUHCMVM^Dt-?-t, 
£ n/= ? y F- 7 y-?a 4 y y ^ y y 2 4 y V a CATa -7^ >7'E?iJ&0' 
S V 4 0 r J A(tSD3nte^^r^o PZN6 1 lip ZN 6 0 ilH— ^, ^ > 
h cr > <75 5 ' flWir 16 6b pOfttO^^t'o Z CD ft J&j D N A J4 p B C 1 2/CM 
V/ I L - 2 7*5 X i K*£K > h d >CD^ C 5 ' m<0 16 6b pTfc'J, 9 v 
hruroYV^^J >2»£f 3-7=^ >^HE*i|££#f*fi,, pZN6 2li, 
-<>l-o>^pZN6 OiCfeit^S' ^lifrl^CAT^-f 1 ^ > 7"Smo 3 ' 
m<& l>tt>V&*kXnUp ZN 6 0 £MLT^£, p ZN 6 3 {±J y b cj 5 J 
AM® I 6 5 b pOttlirj£f$L>T p ZN 6 2kM—V&Z a ;niipZN6 1 "CS 

BfK*r 'J T - matte xt a 7Jlffcaigtt«0tf r>tt»g3WlCfei^S 

^□ 7 A^^ - n-^r^rf ;H7 (CAT) itfe^^gsm 

fl&lf+i- 'J T t U-Cttm£ftfcGDIi, ^7Z;KpRSV-CAT C^^^V 



Proc. KatL Acad. Sci. USA (1982) 79:6777-6751 ; 3 y V&lfri y , 
Mol. Cell. BioL 990> 10:1 SOS-J810> ; t, R S VO&*£*£J5ttE1l .£ 9 £ U 
5 C A Titte^£3-#-f -ST'vX i Kfc, pRSV-/9-ga 1 7"7X; K ('^ 
^X*-^ Am. J. Respir. Cell Mol. BioL (1990 4:206-203) T£>* 0 

pRSV- CAT^7X; K£'J*y-^(CH££-t2r. T8E<3>*«"Ctt:* 2 5 
e^^Ba 1 b/c T7^(^l2:^.Lfc 0 pRSV- CAT2mg^ U 
ftffi&JfiTjt'f'toDOTMA ( G I BCD B RL, f7 > KT<7> K> — a — 

tfTfr Acorn I v&nfs (-?)l,*rx b - J <r 4 £ JU * 7*o^?^tt, W > 

7 , k. k m ) ttm^x, 4 y h7?^ittBtt>^ u > h y - 

TA"<*-+, KAUfcT * h XI* -7 7* ©8* 

(^WSELfco 0. 5mgOpRSV-CAT$L 0 fimolcDD OTM A - 3 y 
^ro-A (2:1) <tiSI£ Lfct©, £^2, OmgOpRSV- CAT^yA 

sisufcc *»ffico*r!»twfriotfi*jfr«miufc s 8*1**^7- >f7:u ftmj&£3 

Science CI 990) 247.1465-14631^ J: £ tJEfpttteT * -fcr-f fcffl I j£ Lfc„ 

13 2 O^lTft^^J;^^ 2. OmgcDRS V-CATt 4. 0 juinol DOT 
MA/^Xrd-iK2: I) i £fM* nfc»»TJi C A T * 
^L^<0li^f LT, #mM®}K^lfr-RS V- CATDNA^D^CDfSr-^, *>L< 
(±l£ffi lc^> p R S V- CAT : DOTMA : 3 u- x fo - ;HX#t*CDI9^^g;^ 
^Sj^rri^afia^ti^^^^o pRSV-^-gal*, SOmg^pRS 
V-^-ga Itl 5 0 « mol <5DOTMA/3l/^f o-^ (2 : 1) tjR^t 

CMV7*Dt-^»i;J;4CATitf£^ft^?X; Kt;o^t^L/; fl 
CcI>7'5X£ Kli, M, T. F t * 7 >S^C. M. > v Nuc. Acids Res. 



C19901 l8:937-g47t-iii^S^^a^r^»!L/i^, ^CTI*77^ ; KpM 
L. I. C ATHSV 4 0 7o^- f -^{S^X^^mi-StL-T. CMV^pf 

CATSSK + t g TJi, ifftttHiCMV^Dt-^-^tttipMLil*© 
7-5* H K*fl£«U ^©[S^l^T^y 7 ^J^yyt-ttlB(AML) ffl«j^ 
^05 flft^MIR'J — ^- < B -tfD^l^lzii, ElSP^Ctri partite) ') - 

?i| CIVS) OSG#£ffc < ^T£>fifl#i:£<A-?T^fc a ^JiK^U zf??y* + 

7f>0^^o^>bD>i:^iJtL/; 0 x^CBothwell)^, Cell (1981) 

24:625-637#»a 0 C075^.i Kt-T > h a t ^ ^5 2 ^O^jfSSPfitCCla 

I JfeD' Pst 1 ) "C^lKf LT, 2 9 2 b P <2 7 7 r / > h^IK0iiiL^ a i«^-r^^ 
fiE^- <J zf? ? u ^-^ K • 'J^-^lfAU; a Z<D7?Xi K'&v pCIS-C 
ATt«fd-l?ft Q 

P C I S-C AT^tt^TC A'Tite^ffl*gi[C^^TKIfcr* fca6J: fc 1 2 
mgfflpC 1S-CAT^2Ujj1(SDOTMA/ DOPE (1 : 1) tM^f 

CD^^^tzb, ftlzm^tzJj&V 'J 4f7-AiCW^S^CATS&a7 , 5XS K 

y hy-^-cxTn-zyKiaiajE^^^o Btofos — i o I*, y V v fx*^ 
y < < rffi m £ ti fc ffij^^ffiii A n ^ T, ffiixu ' * J; ^j^ $ t ***^r 7 * * - 

^vbr7 7v-CAT7 ^^^ffi^tCATM*7 7 -t^L^; 0 2 1 

Tjtfe^-5£^7*7 7. i Kfi, v7^CDBrP(ZBi V^;K^>iJ£A«^ : ?-?6a^-4i/-^-r 
- t^T#* 0 v?^^At5i7o'/;^i^ft^iai:t4J;7i:^bnT 
t^-f > h ^^RmSf^^^xT □ 'J)Vl 7. b ClSL^: 7GC<£^7*£&D ( 



HS-r^^ttBesrCT^tj: in c i - 2 - 3 -^tu-rn + i/) rotr^i -n. 

N. N — h U if /H A| (DOTMA) , r->^7 

^^^A^ot^K (DDAB) Xi±i, 2 - 77TU^-f a^^- 3 - ( h 'J 
y T^ylT^t^^-) T'a/^ (DOTAP) X(± 'J ^-^7 T f^ 

OPE) XIJ^ X?-a-/L,££*t;J)frK*+ TA<TI&coj;-5f:wfisnfco 

3af?^j^^s DDAB. L - 'J '>^^-4^7;7 t +i>n,s-9 J - frT I y (L 
-PE) , E-PC, E-DMPC, 

(CEBA) , DOTAPt, ^ U^-r o — JL- (Choi) i:^-, j?cjcj^;U^ 

o^irtirjcoT^^n, ifint i *f ] ^Jiwm-ymZHZtttMJ *ym% 
%XihZ>i)\ 5 - 1 4t 1 -5^^@9^11S^) ^^tzS^LT, EriE^^5aS{;J: 
^TK*-rs*T3S|feSii:fc H -ErO^*. SSB^K 7 4 /I'A^, TkXtiHeST^ + 'J 7 
(25mM©f-^-HCI, pH7,4, ! 0 O^M^ZnCl, 

ft*?l«fS2 0 mM^^S7> 7 /MS (MLV) /J>£ 1**5 y 

7^7; • K£*^E. col i tt^-3 7'CrTBI=*ft^Ttf£W**fco 7*^^ 
i KmSlTJ^Ii, tA7"P^-i (Molecular Cloning. % 2 RS, 1&89, 
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y J. rj tZ Ji^Tm&ZftXl^ *T foil 'J 

*AT &t> " H? 'J \s ]s "T t) 3-/l/*fB^fcfl;|Ri; J:*:/?* = KDNAOfS 

Tfc£ a fi^DN AfflRfalS, 1 OmMtDTr i s-HC 1 pHS. 0 Hi&ra U 

f:»ff^in/:77^; KDNA 1 0 0 At g O X% tz tj JCftA l>ti 9 
K^^O^AIC^ ^//< t t 5 0 0 ju «&Cf*BWi:ii2mg®r5^ = KD 
NAfc^^iifcOllJlttlli^^T&AL/^ 

EMMA 

ft iff ' v> &&i*fttol-totfZCAT&fctt&<D&&mM&tZJiZ,WW 
BSff *f 'J T : PD A B ; C h o 1 = 1 : 1, + U TtSWK* 2 0 m M 

~ f * " 5 K : p ZN 2 7 

DNA : fjg-M-^i- H T it : Afm+r 'JT:77X; K — 5 nmol R-f t 
: I u S DNA 



. **fl¥ 7-502510 (15) 

; I C i X, 2 5 g 0 

c at g w^Hfeaj-r^ fcfeoftflgttju^ifta 

Xfc : pZN27-DDAB:ChoI «^(tOi£A» 4 ft I* HIT, Jft£Jfc9 
tfiU 3 3WOOCT-C1SU OCT-CfllLUt^lttLfc, <S£iE4tt 
f*^ 6^m-C^tl. K±-^IMLT 4"CT-b >T 1 O^IRfflSL 

0. 2 ^Triton X - I 0 0 * ('EH bT AS^iSte i~ bfc 0 . 

12-48 BffHk aa«t»i!i-e-e; ? u-t^jtcATK* c 

7'j7t^ffly<-»- . rv-r 4 XParker AntiiOt*±^ -£>{!M*£ Xli 
* tf-r -< zrftmmTJ -J ? J -Jfcfck&it-f h bfc 0 l ) — 

^fKfpm^^, 2) -eroffc. x h u-^ 1 hr if^>-r;u* ijt^7 7 ^ — H^tJi^r 

i=»ji'f»Kfe*«<0ftffltfT-3 X5>r V&&.3t<z>tzMZ7k®l!k-? 

mm . *£££E32 A&tf 2 BU^U WOSCHSfca^HE^-rS, fefeliimtt 

i v&Aic J: ^Th^>X7i? h $n§ z k&ifcT* 5Ei', ^S^jKO 
to^^^^ittigWa^, C AT 9 >^<?Wfw-^L-T^i>^^ ^l-^feb. 

h ^ilfc. m^T, ^ffi^^Sfi^ftaflfe^p ZN27-DDAB : Cho I 

^IfttW 4 
BttttStt-5a<S P ZN2 Q^gfea 



in vivo C AT^fe ^F^gi^^^^^ct:^ i P ^A^^fcp ZN 2 0 - 

/X ] C > ^^ci^, A 'J 7 ^ ;U — T f-fD t±„ 0.0 

1, 0.1, I fimol ©DDAB : DOPEflR+t'lTICM^ft/;^* 0. 0 
1, 0.1, 1 m g^p ZN 2 0 M^7^ 5 K£#tf5 ?U-r^X h D-X7jt#g 

.*ffcL-C. *Ot*CAT?>^^»CU^W-|Ufc fl *»U3BS* 1 »t U 
*S^liTtf 4ft?07A7 * X, 3 - ;HO 3f Jjg d p m ^S E MT$f« 

: DDA B*^t;«f»^+ 'JT^DOP E(=*tLT L : J *^tti:TEO 

?fff) t^T 2 0 ^nsl^ttttRfL^ IIK + t 'J T!i*^ 1 0 0 ± 2 5 n 

+ (i^o-r/sd^u^, win, Bf»a^«»mtt^^o i o 

d p mf^Jf tfiKif-*^ T-tr^ J »Kfc^i^T-tf-;Kt^t*^i:T 

: in vivo T£DfSi£^l3:J^fi^[c:i4reM^-FPffir ^T'-tolZ. 1 PIZo^ 3 
GEO»itSlii % 0. 0 I mo J s 0. I wmoL Xii J jumol ©DDA B : DOPED! 
T?¥i- 1 JTi-nr^$n/;^^ 0.0 Img, 0. ImgXI m?ffipZN2 0^7 



£T?!'iri;:fc^Tf9;{-^;£/£ Cp < 0. 0 0 5) ©CAT? ^J'Jf'&k 

«-K^i:*rl^« CATafi£^«g,©*iiSl^^Hi [ m g DNAS^I 
Uf: ^^ DNA-iK++«jri©] 0f&*tnl±. fJ>/<flJCATW 
£*-l2 ffffStlJ]^^, ll*«Tli 3 ^i©0lI^-&^<. JmgtDpZNZOT*^; F<5 

P5 J PRL3-CAT : L-PE : CEB A Eg&SaCD 
jig^ ( i V) 7^A^O^!fgfrfeMj-^CATigfe^%mg>g£q3 

SgW±l !LZ = L-PE : C E B A = L : U »K*t <J TftWtfic 2 0 mM 

g £ K : p5' P R L 3 - CAT 
_DNA ; JEW** U Tit: 8&W*t'j7 : ^^^i K= I nnolW^ =T >«fcl»H 
: J (i g^^Xi KD N A 

. DN Afloat : SWf + XVo-^jSftzoom IHi2 0 0jag^7^J K 

DNA*T-7XaftOSfti3S^ftALfc B 

TjTT. : B a j b/c, / 25g 

m 1 00, 2 5M© h 'J^-HC I pH7. a, SmMOEDTA. 8 0yg/m 

C_ATT y^-^^tlR ; i o 0 u I ©ftbffitt-f 1 0 u I © 2 OmMT-fc^UC 
oAHiilO"C-?U7i7ii3-^{25^Ci/nil, 55mCi/ 
minol* T^iz + Att) 3 7 "C 6 b*W^^ > + a -s:- 3^ 
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little ££*LTH£, 

PRSV-CAT : L~PE : C E B A Bt^foCDfr lift (iv? &Aj&OjftlCfcl^ 

raff** U T : L-PEtCEBA-lit, Uf * 'J T*I«ffiir 2 0 m 
Zl^ jJl : PRSV-CAT 

DNA : jjfrtt** Tjfc : 'jr : ^X; K- I nmolBK * >t£ljf 

Iff : 1 ag^^i KDNA 

DNAl^l : 5 V o~;*7k&&2 0 0 ti \ ^ 1 0 0 tl S?^ X i 

X :Balb/C 2 5 g 

]®0. 25M©h'Jx-HC U pH7.8, 5 m MO EDTA, 

C AT7 -y-b W ^flft : 1 OOi/l^M+l 0wl©2 0mMTtf^C 
oA^4/£3CD ,4 C-?n^A7*-n-j|, C25^Ci I , 55mCi/ 

EJI i 0^1 ©Y+r^UC o A&MLf-e, 

PZN 2 C : DDAB : DOPEH^fWi (i v) SAftcDK aSBIfefCfc Ij 
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3CATi&fc^g5%OgiEBfl 

Hftt** 'J T : DDAB : DOPE" 1 : K 5 9tf Y o - * ir 1 0 mM 

7 77 ; K : p ZN 2 0 
DNA : 8f%4^ 'J Tft : 

fifffi^r 'J7 :77X; K= CA) 3 nmolPft-T * yfcfeBSW : 1 * ?7"7^; K 
DNA (SUV) ; (B) finmoIWY ^^-ftB&W : U g7"^ ; h'DNA (M 

L V) 

DN : 

Sfct)KttW^<3fiAUio 3E0-?-7^*H<COlOMLV : p ZN 2 Q & 
3:1*, 3ffiOT^Xft^^ZCD*C0SUV : P ZN2 G 

&8iI^0.3m]tD(!.25MOhn-HCK pH7.8. BmMCDED 

CAT? y ^-Ij ; 

j^SOISJ — ftCD^* 3 7Xl3B#fWT I 0 i I 0 2 0 mM7-trf AC 

oA + 1 2 m 1CD' + C- £u7>X-7*~=i-A< ( 2 5 n C 1 /m 1 , 55mC i 
/imal, T^> + A?ii) tJfelCC AT7 9 tT'f flti „ 

&m : 

fS^lil^ 5 fl^^n, ,lftf±pZN2 : DDAB : DOPS8£{£cD i v&A 

o, m. 4>«, btw, ww, Risatf'i >'W£tt&omKz&mi-*ui*i? 



fiDK&-e**SUVfl»H* + 'iTi. [SlSJSeXltiOitf^U^JUWin vivo £A 

P ZN2 Q^)^^l Civ) ftATftcDin vivo T O C A TJHajFjll^jEgg 
7 g X ; K : p ZN 2 0 

DNA : mn±r iJ Tit : 7^7^; FDNAW, It Jt* f >J T £f¥ 6 Z. 

DN Afe4-Jft i 5Wf^^ h o 2 0 0 a II'J 0 0/ig75X; 
KDNAfv^7^fc0il»lfi^bj£AL/: o 

* ; icr, y x, 2 5 g 

jg^BjjL^ jg : &ffli^0.3mli50.2 5MOhU-HCI, pH7. 

C AT7 7 t-f^HB : ft &L«tfthdi 1fc<0 ^ 7 > t K 'J 

^ftL, ^-^m^UJtUA^OfFI-acD^^ >^"^H^, 3 7TJ 1 3B^!HJT 1 0 Xi 
1 2 OmMTtf^C oA + I 2zi ]^ m C-?cit>/*-7^ — a-Jt (25w 
C i /m I > 5 5 mC i /nraol, 7 7^tAft) ^^<^, CATT 7 ±r^iz^uA. 

DOTMA : DQPE + pS 1S-CAT777; K<oaAli 
gj^lil!*a°Tg|^ vivo tifctt3CATafc^<P»%febfc'g£tt^ 

ItK+i-'iT: DOTMA : DOPE = i : U 5 V v - 

^X;K; p S I S - C AT < * r M. T. F,&tfC,M. =fJI,V>, 
1990, Nucleic Acids Research 18:937-947) 



it : m<e*>mti1t :7 7 ^; K=4ntnol ; i/ig, &i*m : 2 0 0^1^5 
^f^X ho-^jKigj^^ ] OOiigDNA 
ICR, 25g 

&A : 

ffi^^fio HT-lft£M?< ^gi^fiO, 5 m 1 o, flfltli 2. o m I CD. 0.2 

5MOF^-HC L pH7.8, 5 m M«t> EDTA S 

77of->, Ug/mHCE-6 4aa : 0.5ag/nil ©cr-f -^7 

1 0 &m 6 5'C!ltIP5ftL^ e 
C ATT v *b-f^liR : 

T 7 -tr-C^fcfe^^^^ J 0 Q p li0.3/iC l©"C-?o 7 A7 

i^zj-^-^o-'i 0 ju ] ©2 0mMT-trf-vUCoAt^3 7*C"C5B#fflS; 

; aiiK^fr^^^iats^^Baftijfa^^ofe cd twitters z tiz^^r 
ae^t, »u^;k5pzn2 7o«a*<t>fc^sn* t>otR*»<o**± 

WTT©pS I S -C ATIS^A?*- Officii, in viva H»« 
-T ^nfc*TJ©tt*li*flf 5ttfii^ftfe^ffiteCATJtte^tD*of5^S|S!a 
b*fe.Uf#'j:^ 0 in vivo "CcDp S I S - C AT fS5U^^ 
<Diu vivo %m^?6n-r*pZN2 7 ^Ci? ^JttS Lfc*^J=, *«5 
rc€^-xv^>f-i| (S V 4 0) (DKlhti^ ^Ji^f-o 
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ftQaa c/mjsigg : cv-i < r 7 >j * ^ >j - huh > u 8 3 7 c t 

K #ttt±SrtL*fl> , v-^^^i^ CM EL) SfflUfe. &tfK 5 6 2 ttB ( t K 

<F B S) JftjD^^v 3*!^M«F«I (DME) -H2 1^, 3 7 'C&tf 7 « 

h.^J;-?i:mttLr««ILfc C^T-^CDebs)^ Amer, Rev, Respiratory Disease 
(I937> 135:731 737 >, H y^X(Dobbs), L. . Amer. Rev. Respiratory Disease 
(1936) i34:l4>|J5> 0 1 1 Mm&* 5 W F B S flftft D M E - H I 6 3 7'CS 

^7?<CO t Ti&^L-/.:, 2 0 nmoLOD 0 TM A : DOPEIESI^ + 'J T t 2 0 

,itf '^^O f-a^TIflftbTH* 2 xlO* *Dl»i;flSljnLT (SUVSO'M 

U *^^8l 2WK(t-*^^ F. 7^A(Brnest F.Fullam) <<S9\£, 
MM 

oTMAmsf^i- 'J t tft* tcnteflass (cv - i vwotms, un7th§ 
it«ti*e swifts K 5 6 2 , me im&&&jhmmifa, 5 v bwm-??ay r 
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P ZN 2 7<P^X(ip ZNa7;,_DDAB;=JU ^f^-/vS L* V ffi £ & cp 
gHg (i v) %A»<PttttlBttr=fc'l_JSfllf U^JltOC A Titfe^ »gia)«E^ 

DDAB : C h o 3 - I : U 5Mf^^ hn-^ 1 OmMm, te&HS 

212 g ; K ; P ZN 2 7 
DNA: HSff^r J TftT3- : 

F£^*>l±lgW :77Xi K D N A = 5 nno I : I y gDNA 
DNA&^ft : 

_P_ZN 2 7 Qfr : frv^US 0 0 W g, Img, 2mgXU 5 0 0 

4 B^|BI*l=ff 2 £0 5 0 0 USt&^mV, S»iftACJ:oT5«f 
+ ^^-^Z00« i+f pZN2 7££<:rft: 0 

flfW* -f 'JTtlfg^ftfcp ZN 2 7 : 5 «t=+-^. ho-^ 7 J</g^ 2 0 0 w 
J DDAB;Chol SUVfi&H^r 'J T 5 0 Onmolic^^^n^ L 0 

= ICR, 2Sg 

iiiaM : 

*«M 0. 3m J ©0. 2 SMffl r- X-HC I , PH7.8, SmMOED 



C ATT y ^-Y^WH : 

C 1 S miro I , r-7^-fA?±) t^Jl, CAT7-^^i:fiIJif; 0 

O' D D A B : =7 U ^ t- a ~ frjfc « ^ + 'J TC^sntp ZN 2 7<O^m^0 

aAiSti:7 V t<snfceoWi5itt cm, Bf«, ^aai/u 

>^'fK) m<D&1&zr? XI K<£&JH£&A&(::in vivo T*0 

PDA B : JU^fo-^'j.f 7-i>-pZN3 2 ar^f^g> 
>t XSimaisen) (^;uo<, 77^7 ,1- r tff) ^^A^^^2t? 
^ KPN AtPWSit 

f^IWt? 1 :^^^ • K 'J --HV- Ap ZN 3 2 (Z^, ^f^CD^ 3 — 5 f^^U^t h 

C F TRitfi?3 - ^^ >^«^ini^5 ( HCMV (Towne)S0 
KCMV f A D 16 9) 



ISM** 'Jrrt, Fft^^>t±lliMDDAB (yyf;^t?^fi/i7^z 
^^^'^ Clfi^^l 0 Onm) tLTBffilfc, DDABli^r-? 

*^J3-7 7^=i^Ta^L, «ETT7Jffl(gSC*|i|||JbtMlf»(t***fc 0 "»* 

DDAB : 3^?d-^w«ji : 1) i) # v - A 2 4 ju mol \Z p Z N 3 

-r6flt7lzj*@i7j<T:^n'E-'n!?iJi:^^Lfc 9 7*^^^ KDNA emgirDD AB : ^ 
Uffl " ;t €*Alfcl : ] ) 'J^V-A 1 2 tf moit*, -en-etiTfcTam 1 

An^ 0 5T;^it4 e/j}tiTu'//^ft4Stfc a CCDS* (4 m I ) CQDN 
fc. 3. 3M!<aOCT (iAX-O?) ^mij>Bjf«m (P 
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*IPBS CPBST) *<&4fcT*h>Xli2fc'<7*^AT^T , hK~ClQ# 
PBST^Tft^f;, Wtf-^P B S T*C 3 Site* (*n*n5^ffl) U 

^tj-T-zuftCFTRftft., a-1468 C i> a > - = - ^Jonathan Co 

+ tO*^7^ K*20*C*TlnaU 3DHft»Lfc, t*tf>ft 

L77 -f ^-r 4 t«t!! Lfci^tt; CJyF'+t'J7-5^h'J») 

£i:3oon** Lfcfc^TWH-* ] i*w«l*, *o*»*ut: ao#ro3Er) , 

T^Zr ij t j?-tfT«*{tLfc* h L-7* h7fy> Cif-f > v K> flU- > 

AP-H K CiT-f y 7 K) *fe*WfcUTflt*riB)6fcUfcTA* 

PZN32-DDAB: 3I/^fc-A(l : 1) U #V-AU*»i:i7D 

tft^n ca^^fg^Tafc) *h i 1 a* i i ek^t* #y ^a-^x-utc f 

TRigfe^T h -7>*7x ? V-SttTW^ 0 I 1 Av 1 1 CS.C/ t 1 

iterant, r7>*7* ? haFftfc«tao*Bi-r-<r**»tt^* 
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Ftj - < 1 : I ) rj tfy -A t^p ZN32t, in vivo llfc^T t h 

1 1 \Zft? a pZN32-DDAB:3^fo-ji, (i . i) iJstfy-AJM 

ifto^mt), w<d»«, ftexi**B<&a[«iwjSEft<4/i^^fco pz 

N3Z-DDAB :3U^fo-A(| : 1) 'J 7 - t ttHSWlttt 

*a«TO:««flt5:tlit^^^fc. t ^-CFTRit&^^iBttfcSKi. 
DDA B : □ [/Xf o-j^ ( 1 j 1) \) tfy- ftfcp ZN 3 2 ©XT 

J:*) o itJR#-9">^<o*r©«lttiWH' CO 1 I B&tfl 1 D) TT^IiCFTRf;: 

o^r^ai^r^^^aii^^n-r, sua, i i c&tf t i E-rasto^nac 
*J»W i o 

+ 'J? : 

DDAB:Chol = )[ : I „ 5 » ir** h a 1 OmM^^ 

t/j X ^ K : 

DNA : 'J Tifc : 

Pfi-r*>teinm : 7*7* 5 K- I nmol -.lag 
DNAtm : 

2 0 0 m 1 £fft* I 0 0 WBDNA^^^WSAU:, 

v 7* : 

ICR, 25g 
£1 : 



»^*^A^2 4»¥f»T'«l1±5E*^/= 0 Z ©ffl#tam*Ji&tf C ATT y -tr ^ 

<tW(U1>. C* - C. 6. Carcinogenesis 9:]295-l302 09&8>) ^ItSt** Kfls 
JUBLfcJafrMi, SefitefPT 1 2 TTKtf £ nT<^ * & 0 -r- 3 kSfT* 
L> - > I - 1 2 ttWcDttf*", V - > 1 3-24 liffF JtfcO&mT* £ 0 to — > I , 
2, 13, I 4ltpZN51 ;U->3, 4, 15, 1 6l±pZN6 0 ; U-^ 
5, B, 17, I 3(±pZN6 I ;U->7, 3. 19, 20<ipZN62 ; U 
- > 9 . 10, 21, 22lipZN63; U- > 1 U 12, 2 3, 24 

lipZN27T»S e p ZN 5 1 II > hov^f^ >r > h o 

^^te^j i i 

CMV~CAT-'J ^V-^RitCFTR-C AT - 'J ^V-AM^ft^ 

: I C R, J- *, 2 5 g 
jg V - ^ : DDAB ;Chol-l : I SUV, 5 % ^+ * h o - *?Jc?g 
j^tf 1 1 0 mM 

7*7* ; K : 1) pZN27Xl±, 2) pBE3. SCAT {3>^h5?^ 
?>fi, ^3*7^, J. Biol. Chen, , 2S6 : 24471 1991 ££fl) 

£M : 3*3<D»1»fflv«?Jt(*, 1) ffiffi/i L, Xli, ! 00^gO2) CAT 
itl£^- (pBE3JCAT) f-»££*lfct VCFTR»(e^(0 5 ' Ji 
?fcffii%0 3. a k b ^=L<li3) pZN27i, a^Sn^DDAB 
:Cho]'j #7-A©*ESftBRBA**f+fco 77^2 4^lUJ^(^ 



tt*: 0 1 4 A — F©CAT"7^-tr-f|± v CMV-CATA^ §FML 
Pt», «; V^WRtfWWKfc^TtfttttC ATi»(s : F5B^^^'3U, -73. C 
FTR-C ATIiWf»aie«J»fe^«gi*4»fc&Lfci fctBEBjiLfc, 86,1, C 

hCFTRitfE^©5' 7 7> + >rm*(±I v'J ^V-A^*»*»Tia»W 

Chi©7^x^^a>«ttW«H-CEife|SEttlft*M*feti, CMV - CAT - 'J 

fsTSattfc^LfcCt** Ifc, WflBM*-, CFTR-CAT- ViHv-A 

a**i±, *iiff±fl£iaBat;ta^-c, cATiH£*»a*t»fc£Lfco 

niiJn situ /N-f7''J/-rtf"->oMi:j:-TT^$nfc7* 
f*9St?feC F TRitte J P**0-" { ^-"><=je^^^ < h V+T>r XCTrezI ae) tr^ 
KCBuchwald), Nature. 353: 434. I990) o Zt\{t, ^AAte^iv^ 

gg^fil 1 2 

7 1 ?* ^ KDNAOiffg : 

^AitfS^Hau^-'K^ U^-^- fcLTti, x j=- 3 - ;U r -tr ^ /L- 

b-7 >*7 x.7--tf (CAT) ^ffl^fc (=3*/l/Wa, Proc. Nat f 1 Acad Sci ( 
USA) (1982) 79:6777-6781) „ ttfflLfc^^^S KK«, t V V 4 ^ j< tY a *7 ^ 
(CMV) M7'^"^-i>^y7-I* (pClS-CAT) i: 

^E^^^itm (ti^^7 C1989), fl^TttS > *ffl^"CfHIU 2 6 OrtraTtf 

^*ja^tr,fcf3m»siatai(f^Lfc fl A^^^CATitfs^ia^&u^t^ -e 
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teK** iJ Tf±, FB^tvttll&MDOTWA^DOTMA : DOPE <*/H$ 

i : i ) o^m^'i^«*7/7'Mfe (ig^i o onn) tbrraiasn 

tt a D O T M A (± (N (_\-2.Z~ ; J"t- \s << ?* cj tr.it/ J -N. N. M- h 'J if- ;t- 

T>-*— 0>?ur * , T*t)> DOPEU+teHi' 

Ui^U*--* A**:; ? f-iJjUx* ,/ - AT * V (T>-< V-r -f • jK — 7— • U Li* 

2 4 ynolODOTMA : DOPE C*AJ£ I : 1 ) 'J^Kv-J^i I 2mg£>7* 

u ^v-^ii^^r^Ttn^ws7hT^ti-e j n?^i;*^^n^* 7*7*$ kdn 

A Grcg^DGTMA ; DOPE (] : I ) J 2 #mal.£. -frtl^n?* 

T8imli:frSLti^: a *r*i*r^ 2 SOAconi I PftJSS C t Ay * h , 4 > 
7/1,**? K, Kffl) C4mt foAtis > b ^ ? -^MtttMf 

+ y/< ( T ;l/^ft-+, =.»-/ + i/;iHO CAn, ^SfciS4 £/5>T»i7o'/ 

rt> U f#U >ftt»«ftlS* (PBS) WLt*^, >*>K^A 
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WT* 2 5 OmMQ h 'JX-HC I (pH7. 5 ) T\ 4>BfttfW»tn^ 
Tli, 5 mMOEDT Al^to>?.r7'o^--T-lfiaiF^J©T7o^^> fc E-6 4, 

-HCI ( P H7. 5) Tt^WXU, rfl#mii, 7^^^8Slfc7 
tHffijD^^^s^KomBif, *4lK«k^TCAT3&£<Z>*<i 

<£>T-fcf-AC o A (is?-*) LO^I, C r4 C) «tlt?o 7 A7^3-JL ( 

TT ^i) o, 3ycii:fliix., Ecaazk*j«^rirt»w--; 1 8 o m 1 1= u 

Affc&D^T -fc f-iV ftp uyuy f l )l7T 
HriTiTL. ? on*^A : y £ y (95 : 5 v / v ) ®j$-c , giH5& 
*fc 0 <£aTLC7'U- h£»7.f AA (3/7? X-QUAT) K L -3 HSflll 

mHfL, -"^tfO KN + ^ (77->tA) "rf|Tf;1Hf>n^r'J ^-f 

■tf-> 3 > 5, (1989), fflffi) ir «k *)»«rUfc, 7>^7^ 

AriiO a-['*P]d ATPT»«YtLfcCATitf£^(0 1 . Bkbffi?^^ 
CAT^p-^^jWKUy:,, ChCJ;^, ft 2 x 10* dpm/«g®A 
f**m#]te7'n-7'£ r f#/; (1 ✓ ^rij y-r-y- ^ 3 >>7U>*2xSS 

*7^i? h^n/cC ATitf£^®3 t*-«[6Dia»**j6*fcfen,- 7-a v 

v^^s^vm-Ar/A; d — > ^ © 1 , 1 kb©Bsu36 - j ©m— =/ 

e-7 i D-7'*ffl^T, ^-<7g if-v^a (Uf>7>^, Genonti 



cs 13:862-865) 0 (BS * ^ * ©WlCSt* L fz C A T 7 7 * = 

ILf: C^s>7>^, Electrophoresis (1990) 11:355-360) tt CAT7"d- 
t7T^-<^ 'J y Ktf5fi£L*:f*<Z>£U- y Cfe it ^5 &f*7*cr - T'*^, IS^VHI- 
A*-= t'-7o-^^7" "J ^-f -tf — S/ a > L3tai=af-€b/c*0 > hfctt 
^TU-/^:0©DNAlt:i^U o 
C ATSy^t-^^TOin situ ftjgjb^fe : 

3 3-£ftfc©OCTCMii«S. IDC) ■&#^T'5 'J >K^^«^^7^ (P B S) 
^Ulfii^o < 0 tM;*^ OCTt«fc^a»ft'i;'>H:EiIU K^h"7 

^ x/x j- /- ju»-c^*it*n/; 2 - / f-^7*? 's^-cm&z&t^ 

5 ttmiztyt). «sagiL-fc^7/ KJbf:ffi5eL^ 0 0, l« Tween 20 

t^PBS (PBST) +O^Tt h^Xiia^^^^JVAT^fl; 

20-criO^IHlffi -5 fc 0 tfnrfff^v C ATIC*tr*#«t Cl :500)^tr^^'J ^ a - ■#- 
^Mnl^ C^ 4 -*-* -T^^XParker Ant in>f9±^CJ r f ? tf K - K ') > r 

(David Standring) W±> UCSF/f {^'t^©>Lfcc, fJti* 

T?f^^^^(;E^>"; =J ^fb*'<-*7>f Ffe-e^trR-U:, 4'C2mt®-CMM 

st^Lfcc i:3tjoic#ffi$n/it:i-^>ffcT7^-^^w«i*^^^r^i* < 

[si) , t;l*U^X7t £ --tf-C&flMfcLfc;*. h U7*hT tfi>> (-y-r y v 
±$jf"l*C tiZX-?T. AP-U-y K C^^/y K) t LTffl ^"CH^ 



X50 (0 6 As D) £0^250 5 B. C. E. F) ^tt-^T, M St 
mm 

ML^xTo'/^k SODOTMA : D O PT CI j t ) 'J ^7-^24^010^ 
i-tS^U^CMV-CAT )2mg fc*t"8il)[*^i)iftL/:x7i3'A<0^f ftfr 
CURL./:, 161*^ 1 Znmmz*.tlTfr** 

D /Jt^^^72S*nnrmi±^^^^v'7^©f1f^ttS^fCO^Tfr->^C ATT y 

b^O, DNA/H&W+ * 'J Tt3C^«c©iTa*/;U^Elft^©a< i t21B»»: 
ii, flft-^vMBC AT^tt^lSA^n* CSI2 4 A) P Iff Tfc U ^^©IB^/i<^ 
?n/:»i«^B. »UL RIIXIi^fHEOttBi^TliC ATffittlittHJSntt^ 
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iTl*Z a ZV>\~t £o£<2IM±; L-C^^^*l*©Ei, tt 1 ^ XcDfffidtfcH't' <5 D 
0.5 */U^£>$7tffi fl&L/cfl&Jf (a-y^^+a^rfv 1 ^^-^? 

5 v) t^Lxi^ir B'/jKtw-r^^ii'j »Kv-^*fth3SU< iadna/ 

(b^dfcDNA I2mg *RSUWf^tt»L^tf>{*I0^8**-CA*it*^* 
EK, 'J 7-A©;&.£3fcltfcM1*fc> DNA/'J #7-Att£{**ai} 

(Fei±*<^4 0TT, J^To •/Aft'f'KiSt* L^CATitfe^afcrPISU^ CE2 

*BtDNA*W«L-A: 0 a ["PlflRJttffcC A Tit^r, >^d ? h 

-^u, UM^vKtiifiu m-*«i+©iiirarinic*tf*r7* £ Kit* 

4 f&ifcWTfc-? fc (02 5) 5 d c&*&!£^ i7c7;l-fb^I!*0 

CATiite^u^;u=*=*j-5ffin*[aie>ii^-Di eft;* l o«) i±, Wi=ftffln=tt 

in vivo T47>^7i? h £ WSJll&CDSJ t MSZW^ £ tz*bl^ DNA 
fflfia^C AT* >'<?1t*:to.M\stz (132 2) , DNA/fflf»*i« 'JTttS-r* 
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